STAT3 acetylation-induced promoter methylation is associated with downregulation of the ARHI tumor-suppressor gene in ovarian cancer.
ARHI is a Ras-related imprinted tumor-suppressor gene that inhibits cancer cell growth and motility. ARHI is downregulated in the majority of ovarian cancer cells, and promoter methylation is considered to be associated with its loss of expression. however, the underlying mechanisms are not well understood. Thus, the present study aimed to investigate the specific functions of ARHI and its methylation in ovarian cancer cell proliferation. Furthermore, we examined the possible role of acetylated STAT3 in modulating the expression of ARHI and its methylation. In accordance with the majority of previous studies, reduced ARHI expression was found in epithelial ovarian cancer tissues and cancer cell lines as indicated by immunohistochemistry and RT-PCR. In addition, CpG islands I and II within ARHI promoter regions were partially methylated or hypermethylated in cancer cell lines (SKOV-3 and HO-8910) as analyzed by pyrosequencing assays, resulting in enhanced proliferation of the cancer cells. This proliferation was reversed by the administration of 5-aza-2'-deoxycytidine. Subsequently, we demonstrated that STAT3 acetylation was increased in HO-8910 cells, and the methylation status of CpG I was altered in response to the acetylation of STAT3 using western blotting. Finally, chromatin immunoprecipitation (ChIP) and IP analysis indicated that acetylated STAT3 bound to the ARHI promoter and recruited DNA methyltransferase 1 for genetic modification. In conclusion, acetylated STAT3-induced promoter gene methylation accounts for the loss of ARHI expression and cancer cell proliferation.